DEPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS 1

TLHR 20-25 Appendix
Chapter ILHR 20-25
APPENDIX
Whasinnssn Department of Industy, W'SCONSlN UN'FORM BU"_D!NG Appheation No
1 abwr and Hiuman Relations
Safety and Buildings Division PERN"T APPL!CAT'ON
PO Bnx 7969 (See instructions on back of pink copy) Parcet No.
Mahisnn, W1 53707 Theinformation yny pravide may be used by other government agency
Wisgtnsin Statutes 101 63,101 73 3 progzams [Privacy Law,s. 15 045) (mil.
PERMIT.REQUESTED , [[Jcenstr  [Juvac  [JElec  [JPibg [Eresion [1Other:
Owner's Name Mailing Address Telephone No.
{( 1}
Contractor's Name: [JCon [JElec [JRVAC F]Plbyg Ric/Cert § Balling Addcess TelephonaNo.
{ )
Contractor's Name: [JCon {3 Elec [IHVAC [ Plbg Liciert ¥ Mailing Address Telephons No
(3
Contractor's Name: (JCon [J€lec TJHVAC [JPlby LivcCert # Maiting Address Telephone No.
)
. )]
Contractor's Name: [JCon [JElec TINVAC O Plbg Licert # Mailing Address Felephone No.
PROJECT LOCATION. $q. f. a, 178, Section LT N.R £ fory W
Ruifchng Addiess . Subdiviston Name Lot No. Block No.
Zoning District{s} Zoning Perrit No. Front Rear Right
Setbacks fr.
T PROJECT 5 5. 7] 8, OCCUPANCY: .65 ELECTRICAL 49, TR
[ INew [1Reparr E1%ngleFamily Entrance Panel B Forced AirFurnace 1. P Qi | Elec) solid]Solar
[3alteration Cl#aze O hwo Family Suze: amp | O)Radiant Baseboard or Panet] Fuel |0 *
i Addition IMave I Gatage Service: DYHeat Pump
DOlhe?(pnnl]: O Underground i Boiler Spacebitg) OI CH O O] 0D [ O
D Gverhead I Central Air Conditioning | WaterHtgl DI LM O 0| D | O
rieeer_ - T YN * [ Dweiling tnit will have 3 kdowatt or
?]Sﬁ?:z;ii‘r ::':: f 7{5’:?3:2"130" more installed electric space heating equip

infiltration control opticn s: [JFull seabing
of joiats [ Blower door test, [ Exterior
filtration barrter.

=i [} Manufactured DMasonr
2. AREA INVOLVED | : D Treoted wood

Unhanlied Rasement_ | _Sa ft 5 STORIES Eot;;: _ gsel::ilgtpa 13 HEAT LOSS (Calcolated) .
1 rnng Atea Sq Tt (1 sy — Permit No, Envelope BTUMR
) T 85)3‘:” gz:::::;m IPWATER 00 tabittration_______ BIUMR
. her o n a
A QOther U Municspal Utilny . HI4UEST BULDING COST. 5 o .
vimmat o e []P—Iussasemem [ Private On-Site Well %

Hie appifieant agrees to comply with all appticable codes, statutes and ordinantes and with the conditions of this permit; undernstands that the issuance of
the permit treates no legal halnlety, express of implied, on the Department or muricpality; and certifies that all the above information 1s accurate,

APPLICANT'S SIGNATURE DATE SIGNED

This permit is issued pursuant to the foliowing conditions. Failure to comply may result in suspension or
APPROVAL CONDITIONS revotatian of this permit or other penalty.

LT Town Owillage DCity [JCounty [OState of: Munictpality Number of Dwelling Eotation!

WIS, HNIFORM
EAL NO, =500
Plan Review L1 [ Constructicn
Inspection s [ HVAC Name
Wihs Permat Seal S_ ETElectrcal
Other 3 [3 Plumbing Date
O Erosion

Tetal S 0 Cert No.

SBI 5823 (R 06/94) WHITE - Issuing Jurisdiction YELLOW - DILHR GREEN - Inspector PINK - Ownee/hgent
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72 WISCONSIN ADMINISTRATIVE CODE

ILHR 20-25 Appendix
Wisconsin Department of Industry, WISCONSIN ADMINISTRATIVE
Labor and Human Relations BUILDING PERMIT APPLICATION

' : (Wis. Stats. 101.63 (7) & 101.65 (3))

Submit to non-enforcing municipalities for new 1- and 2- family dwellings.

SEEINSTRUCTIONS ON BACK OF YELLOW COPY.
The information you provide may be used by other government agency programs [Privacy Law, s. 15.64 {1} (m}f,

last Name First Name

Safety and Buildings Division

Middle Initial

Street Address

Building Address Subdivision Name

Telephone No. (include area code)

tegal Description

Parcel No.

Waler Heatin

‘[leite'C;;-ns-lru-éleé - !‘_‘f Cdnéféﬁe' T D'Masoﬁry
0 Mapufac@ured [T Other {specity):
6. PROJECT AREA

1. PROJ .
] i Family d or Panel {Elec.) [3 Heat Pump
[ 2 Family [ Boiler {] Central AC 1 Other:
3:PROJECTENERGY,SQURCE:| Nat.Gas LP. oit Elect. Sofid Solar
Space Heating O 0 d W] O £l
1 0 O 0 B

Living area = Square Feet 3

administrative purposes only.
municipality which has not assumed jurisdiction per s. 101.65, Wis. Stats.

| present that ail the above information is correct, and understand that the issuance of this permit is for
Onsite construction inspections will not and shaill not be performed by the

! understand the Uniform Dwelling
Code, Chapters ILHR 20-25, still applies to all new 1- and 2-family dwellings and must be complied with. | realize
the issuance of this permit does not relieve me of compliance with other applicable codes and ordinances.

Applicant’s Signature Date Signed

MUST BE COMPLETED BEFORE SUBMITTING TO DILHR:

ISSUING JURISDICTION: +#| [)Town [JvVillage [JCity [J County of:

MUNICIPALITY NUMBER: [y . lmeeoweingepy

PERMITISSUEDBY: - - | DATE{SSUED:

SKUB 8754 [R 09/94) White - Issuing Jurisdiction  Pink - DILHR Within 3¢ Days  Yellow - Applicant @

Register, November, 19335, No, 479
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SOD-58241R 0094

- Keep this card posted until final inspection has been made. Inspections shall be made 48 hrs. in advance.
Site Info Work shall not proceed until the inspector has approved the various stages of construction or the 48
SUBDIVISION business hr, period since notification has elapsed, This permit will expire 24 months after the date of
LOT NO BLOCK NO issuance if the building’s exterior has not been completed. . (Wl Stats. 101.83)
ZONING DISTRICT .
s e | YWISCONSIN UNIFORM
PARCEL NO. _ :
SETBACKS: . pp—— ) - N iy
FRONT ft  REAR ft o B -
LEFT 1t RIGHT ___ - ft
Inspections
PHASE RGH | FnL |ERQ
FOOTING
FOUNDATION
BSMT DRAIN TILES cons t ero Sion
CONSTRUCTION .
u
Project:
OWNER affix uniform
HEAT/VENT/AC {AGENT) permil seal here
BUILDING SITE (when applicable)
ELECTRICAL Issued BULDIG Seal No.
INSULATION {o
CITY, VILLAGE
OCCUPANGY TOWN, COUNTY
PERSON CERT.
Contractors Issued |Erson CEF
5 DATE TELEPHONE
3 by ISSUED NUMBER
#
HVAT .
, Comments:
ELECT.
#
PLBG
# NOTICE OF NONCOMPLIANCE: This issuing jurisdiction shalt notify the appticant ir writing of any violations to be
correctet. All clled violations shall be corrected within 30 days after notitication, unless extension of time is granted.

=poaddy o7-02 ¥

SNOLLVTIY NYIWOH ANV 09V ‘AMLSANT J0 LNTWINVIIA

gL

'
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WISCONSIN ADMINISTRATIVE CODE
ILHR 20-25 Appendix

Safety and Buildings Division
201 £. Washington Ave.

P.0. Box 7969

Madison, Wi 53707
Telephone: (608) 266-3151

Wisconsin Department of ndustry,
Labor and Human Relations

Petition For Variance
Information & Instructions - ILHR 3

In instances where exact compliance with a particular code reguirement cannot be met or
alternative designs are desired, the Division has a petition for variance program where it reviews
and considers accepiance of alternatives which are not in strict conformance with the letter of
the code, but which meet the intent of the code. A variance is not a waiver from a code
requirement. The pelitioner must provide an equivalency which meets the intent of the code
seclion petitioned to obtain a variance. Documentation of the ratienale for the equivalency is
requested below. Failure to provide adequate information may delay your petilion, Pictures,
sketches, and plans may be submitted to support equivatency. |If the proposed equivalency does
not adequateiy safeguard the health, safely, and welfare of occupants, frequenters, firefighters,
etc., the variance will be denied. NOTE: A SEPARATE PETITION IS REQUIRED FOR EACH
BUILDING AND EACH CODE 1SSUE PETITIONED (i.e., a window size issue ¢annot be processed
on the same petition as a stair width issue). It shoutd be noted that a petltlon for variance
does not take the place of any required plan review submittal.

The Division is unable to process petitions for variance that are not properly completed Before
submitting the application, the foliowmg items should be checked for completeness in order to
avoid delays

+ Petilioner’s name (lyped or prinled)

* Petitioner’s signalure

The Pelilion For Variance Appllcatlon must be signed by the owner of lhe buu[dmg or .
project unless a power of altorney is submrtted

e Notary Public signature with affixed sea[

* Analysis to establish equivalency, including any pictures, illustrations or skelches of the
existing and proposed conditions 1o clearly convey your proposal to the r_eviewer.

* Proper fee
« Any required position statements by fire chief or municipal official

A position statement from the chief of the local fire department is required for fire safety
issues. No position statement is required for nonfire topics such as sanitary, energy
conservation and barrier free environments. For rules relating to one and two-family
dwellings, only a position statement from the local enforcing municipality is required.
Position statements must be completed and signed by the appropriate fire chief or
municipal pfficial. See the back of SBD-8890, Petition For Variance Application form for
these position slatement forms. Srgnatures or seals on alf documents must be originals,
Photocopies are not acceplable. .

S10 €890 (R 0554}

Register, November, 1995, No. 479



DEPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS
ILHR 20-25 Appendix

Contact numbers and fees for the Division's petition for variance program are ds follows:

Chapters ILHR 20-25, Uniform Dwelling Code .. .. ............... (608) 267-5113 ......... $125.00
Chapters ILHR 67-68, Rental Unit Energy Efiiciency Code .......... (608) 266-1930 ......... $125.00
Chapters ILHR 50-64, Commercial Building Code .. ........... ... {608) 2679152 ......... $490.00

+ The cities of Milwaukee and Madison may process peditions for variances from chapters
iLHR 50 through 64 requirements on projects in their furisdiction.

Chapter ILHR 70, Historic Building Code (608) 266-7849 ........... (608) 266-7849 ......... $300.00
F L (4 et =t 1T $200.00
Boilers and Pressure Vessels .. ... .. ... ., {608) 266-7548
Electical . ... . ... e e (608) 266-5649
Blevalors ... i e, (808) 267-9606
Flammable Liguids ... ... i i e {608) 266-1542
Priority Review: Does nat apply to Unitorin Dwelling Code or Historic Double

Above Amounis

Building Code issugs which already are treated as a priorily.

Except for special cases, the Division will review and make a determination on a petition for :
variance within 30 business days of receipt of all calculations, documents, and fees required for
the review. Uniform Dwelling Code petitions will be processed within 5 business days. Priority
pelitions will be processed within 10 business days.

Petitions for variance shall be submitted to:

DILHR Safety and Buildings
201 East Washington Avenue
P.O. Box 7969

Madison, Wisconsin 53707

General Plumbing or Private Sewage petitions must be submitted on a different form. For
information or to acquire the form call the Madison office, (608) 266-3815, or any of the
other full-service offices identified below.

Hayward Office La Crosse Office Shawano Office Waukesha Office

208 W. First St. Hwy 63
Route 8 Box 8072

Hayward Wl 54843
Telephone: (715) 634-4870
Fax: (715) 634-5150

2226 Rose St
La Crosse WI 54603

Telephone: {608) 785-9334
Fax: (608) 785-9330

1053A E. Green Bay St.
P.O. Box 434

Shawano W 54166
Telephone: {715) 524-3626
Fax: {715) 524-3633

401 Pilot Ct., Suite C
Waukesha W1 53188

Telephone:
Fax:

(414) 548-8606
(414) 548-8614

75
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ILHER 20-25 Appendix

Wisconsin Department of Industry,
Labor and Human Relations

Dept. Use Only - .. v =
Plan No, " o

Amount Pald

PLEASE TYPE OR PRINT CLEARLY - The wior

WISCONSIN ADMINISTRATIVE CODE

Petition For Variance Application

talon you provide inay be used by olher govemmenl

1. Owner information

2. Project information

Safely & Buildings Divigion
201 E. Washinglon Ave.
P.O. Box 7968

Madison, Wl 83707
Telephone: (608} 266-3151

Page 1of

agency programs [Privacy Law, s 15.04{1)(am ]
3. Designer Information

Netzmry

Buakdiyy Corupangy Chaptor(s) and Use

Dusyticr Rotpsteaton #

Gonpaatry Nanwe

Tensit Nane (f any}

Deswyn Fum

MNunibier sl Sircaryd

Proyeet Teembon guanber and slreety

Number and Street

City, Stak: and Zip Cenle 0O City [ villago O Townstyp  of City, Slale and &ip Catie

Crentant Person Connty of Contact Person

T¢deghon: Mol Fax Neumbuer Prop. i # (tax parnel # - conlagl counly) Teleplone Nuntber Fax Number
( ) { ) { } { )

4. Plan Review Status
Review By: [[] State [} Municipatity

Pian Number

[J On hokt
[ Preliminay design
3 Approved, requesting revision

[0 Submilted with petition [J Other

[ Alreacly bilt

{0 Built according to older cotle but must be brotght
into compliance with current code

3 Pan will be submitted after petition delermination

Stale the code section being petitioned and the specific condition or issue you are requesting be covered under this

5.
peiition for variance.

8. Reason why compliance with the code cannot be attained without the variance.

7. Stale your proposed means and rationale of providing equivalent degree of healih, safety, or wellare as addressed by the
cade section petitionad.

8. Lis! attachenents to be considered as part of Ihe petitioner’s statements (i.e., model code seclions, test reports, research

articles, expert opinion, previously approved variances, pictures, plans, skelches, elc.}

Verification By Owner - Petition is valid only if notarized with affixed seal and accompanied by review fee {See
Seclion ILHIR 2.82 fur camplets fee information)

Note:

Petilioner must be the owner of the building or project. Tenants, agents, designers, contraclors, allorneys, etc.,

shall not sign pelition unless Power of Atlorney is submilted with the Petition for Variance Application,

Pelilioner's Name {lype or print}

, beangy tuly swoen, |stato as potboncr hat | iave eead the foeregong pelibon and 1 bohew:
if 15 true 2 That | have sigificant ownerstup rghts (o e subject irlding or projeat.

Potteer's Swyialnee

Subsenbud and sworn 1©
belorg me this dale

Notary Pubdic;

My cornrnsssuon
LX(RECS (N

Complete Other Side

Register, November, 1995, No. 479
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DEPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS 7
ILHE 20-25 Appendix

Owngr's Nume . Projest Locabon

Fire Department Position Statement Page2of

To be completed for variances requesied from ILHR 50-64, ILHR
10, and other fire related requirements

I have read the petition for variance and recommend: (check appropriate box)
[ Approvat ] Conditional Approvat . [ Dental [ No Comment
Explanation for recommendation including any conflicts with local rules and regulations and suggested conditions:

Farer Dopnoteneit Nanre s Addiioss

Fage Chagl of Dosnprien Noarne (type o prnt) Telephens Number

Fue: Chiol of Desknes Sepwturn Date Sighed

Municipal Building Inspection Recommendation

To be completed for variances requested from ILHR 20-23, also 10 be used if ILHR 50-64 plan review is by
municipality or orders are written on the building under construction; oplional in other cases.

I have read the petition for variance and recommend: {check appropriale box)
O Approval [ Conditional Approval [ Denial [ No Comment
Explanation for recommendation including any conflicts with local rules and regulations and suggested conditions:

Murncnihty Eacremnuy Jursschel
Murscgial Offcnal °s Nownwe inwd Ackelress ttype or ponl) Tedephong Number
Murneigsal Enforcetnent QiRcal’s Sgynaturs Dat¢ Swned

Register, November, 1995, No, 479



78 WISCONSIN ADMINISTRATIVE CODE

ILHR 20-25 Appendix
FASTENER SCHEDULE TABLE
Desaription of Building Materials/Connection Number and Type of
: Fastener 1234
Joist to sill or girder, toe nail 2-164, 3-8d
Bridging to joist, toe nail each end 2.8¢

17 x 6" subfloor or leas to each joist, face nail
Wider than 17 x 67 subfloor to each joist, face nail
2" subfloor to joist or girder, blind and face nail
Sole plate to joist or blocking, face nail

Top or sole plate to stud, end nail

Stud to ale plate, toe nafl

Doubled studs, face nail

Doubled top plates, face nail

Top plates, laps and intersections, face nail
Continuous header, two pieces

Ceiling joists to plate, toe nail

Continucus header to stud, toe nail

Ceiling joist, laps over partitions, face nail
Ceiling joist to parallel rafters, face nail

Rafter to plate, toe nail

17 brace to each stud and plate, face nail

17 x §" gheathing to each bearing, face nail

17 x 8" sheathing to each bearing, face nail
Wider than 1 x 8" sheathing to each bearing, face nail
Built-up corner studs

Built-up girder and beams

2.inch planks
Roof rafters to ridge, valley or hip rafters, toe nafl
Roof rafters to ridge, valley or hip rafters, face nait
Collar ties to rafters, face nail
Plywood subfloor, Toof and wall sheathing (to framing) ¢
%-inch to 5/16-inch
%-inch to Yeinch

%-inch to 1-inch
1%inch to 1¥%-inch
Fiberboard gheathing?
%inch
25/32-inch
Gypsum sheathing, %%
Particleboard wall sheathing (to framing)®
%*inch to ¥einch
%-inch to ¥einch
Insulated sheathing
Combination subfloor underlayment (to framing)®
¥-inch and less
%-inch to 1-inch
I¥einch to 1¥einch
Panel siding (to framing/!?
¥-inch or less
Y-inch

2-83 or 2 staples, 1%
3-84 or 4 staples, 1%~

2-16d

164 at 16" o.c.

2-16d

4.8d or 3-164

16d at 24" o.¢,

16d at 16" o.c.

2-164

16d at 16" o.c. slong each edge
2.16d, 3-8d

484

316d

3-16d

2-164, 3-8d

2-84 or 2 staples, 1%~

2-84 or 2 staples, 1%

2-8d or 3 staples, 1%~

3-8d or 4 staples, 1%~

16d at 30" o.c., 16d at 24%0.c.

20d at 32" o.c. at top and bottom and staggered 2-20d at ends and at each

splice

2-16d at each bearing
4-16d

3-16d

3-8

6d5 or staple

84 smooth or common,
Gdsdeformed, or staple
84

10d smooth or commen, or 8d deformed

6d common or staple, 14 long or roofing nail¥!
&d common or staple, 1% long or roofing nailt
1% galvanized roofing nail, or 6d commen, or staple

6d common
8d conimon or staple
11-gauge roofing nails, 64, 84, or staple

6d deformed
B8d deformed
10d smooth® or common or 8d deformed?

6d
8d

LAYl nails are smooth-common, box or deformed shank except where otherwise stated.
2Nail is a general deseription and may be T-head, modified round head or roond head.
*Staples are 16-gavge wire and have a minium 7/16-inch 0.4, crovm width.

4Common or box nafls may be used except where otherwise stated.

$Common or deformed shank

SNails spaced at 6 inches on center at edges, 12 inches at intermediate supports (10 inches at intermediate supports for fioors), except 6 inches at ail

supports where spans are 48 inches or more.

“Nails spaced at 3 inches on center at edges, 6 inches at intermediate supports.
SNails spaced at 4 iuches on center at edges, 8 inches at intermediate supports.
®Nails spaced at 6 inches on center at edges and at intermediate supports.

10Corrosion-resistant siding and casing nails.

NQalvanized roofing nails with 7/16-inch dismeter head and 1%-inch length for ¥-inch sheathing and 1%-inch for 25/32-inch sheathing,

Register, November, 1995, No. 479




DEPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS

ILHR 20-25 Appendir

Span Tables for Joists and Rafters

- APPENDIX A
~ COMMENTARY

Al Floor Joists
A.1.1 Floor Joists with L/360 Deflection
Limitations

Tables F-1 through F-7 list spans for {floor
joists, used over a single span, with calculations
based on modulus of elasticity, E, and the required
bending design values, F,, shown. Floor joist spans
are determined based on a deflection limitation of
1./360, where L is the span in inches. The deflection
equation for a simple span beam with umformly
distributed load is:

Swis

. [Eq. A.1-1]
. 384EI .

SinceA , <1./360 this equation canberewritten
to solve for L as follows:

384Kl

- [Eq. A.1-2)
Sw (360)

The uniform load, w, is based on the live load
and joist spacing. The moment of inertia, I, is based
on the joist size.

The required bending design value, F,, is deter-
mined based on the calculated span. Note that the
maximum moment, M__ , of asingle span beam with
uniform load is calculated as: :

wL? S
M = — , [Eq. A.1-3]
8 L

where the uniform load, w, is based on the total
dead plus live load and joist spacing. The actual
bending stréss in a beam is calculated as f, = M/S
where S is the section modulus of the joist. The
allowable bending design value, F,, is based on 2
fully supported member, properly sheathed and
nailed on the top edge of the joist, Since the actual

. stress must be less thanthe allowable bending design

value, F,, the allowable bending design value can be
calculated as:

wlL?
F=__"

s

[Eq. A.1-4]

A.L2 Floor Joists with L/480 or L/600
Deflection Limitations

Most codes require a minimum deflection limi-
tation of L/360 for floor joists, In cases where a
stricter deflection limit is desired, and the length
shown is controlled by the L/360 deflection limit,
the tabulated span lengths may be adjusted by the
factors shown as follows:

Deflection Limit
L/480
L/600

Adjustment Factor
0.91
0.84

A2 Ceiling Joists

Tables C-1 and C-2 list spans for ceiling joists
used over a single span with calculations based on E
and the required F, values shown. The spans and
required bending design values are determined from

the same equations for a single span, uniformly .

79
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WISCONSIN ADMINISTRATIVE CODE

ILHR 20-35 Appendix
Span Tebles for Joists and Rafters

loaded beam as shown above for single span floor
joists. Theonly difference indesign criteriais L/240
deflection limitations for ceiling joists supporting
drywall ceilings which are typically required by
building codes. The allowable bending design
value, F,, is based on a fully supported member,
properly sheathed and nailed on cne edge of the joist.

A3 Rafters

A.3.1 Rafters with /240 Deflection Limitations

Tables R-1 through R-12 list spans for rafters
with deflection limitations of L/240, used over a
single span with calculations based on F, values and
therequired E values shown, The aliowablebending
design vatue, F,, is based on a fully supported
member, properly sheathed and nailed on the top
edge of the rafter. Generally, a deflection limitation
of L/240 applies to rafters with a drywall ceiling
attached to the underside (e.g., cathedrat ceilings).

The maximum moment for a single span beam
with a uniform load is defined above. This equation

" can be rewritten to solve for L as follows:

§F,S

[Eq. A.3.1-1]
w

The uniform load, w, is based on the total dead

plus live load and joist spacing.

The required moduius of elasticity, E, is deter-
mined based on this calculated span as follows:

5wL? (240)
[Eq. A.3.1-2]
384

The uniform load, w, is based on the live load
and joist spacing,

A3.2 Rafters with L/180 Defiection Limitations

Tables R-13 through R-24 list spans for rafters
with deflection limitations of L/180, used over a
single span with calculations based on F, values and
the required E vaiues shown. Calculations for span

Register, November, 1995, No. 479

and required modulus of elasticity are the same as
those for single span beams with deflection limita-
tions of L/240, except that 180 is substituted for 240
in the numerator of Equation A.3.1-2. Generally, 2
deflection limitation of L/180 applies to rafiers
without a drywall ceiling attached to the underside.
Some governing -buiiding codes also consider the
slope of the rafter in determining deflection limita-
tions, and only allow L/180 deflection timitations
for rafters with slopes greater than 3 in 12 and no
ceiling attached. '

"A3.3 Roof Loads

Section 6 outlines adjustment factors for deter-
mining rafter spans and required E values for roof
live loads of 12 psfor 16 psf. The tabulated spans
are modified by the square root of the ratio of the
total uniform load at 20 psf and the total uniformioad
at the reduced level (12 or 16 psf). This is based on
Equation A.3.1-1 which is used to calculate the span
of a rafter based on the square root of the total
uniform load. :

The E values are adjusted based on the modified
span as noted above and the uniform live load ratio.
Based on Equation A,3.1-2:

E, W, L,
o=y [Eq. A.3.3-1]
— (D)
LL,  LL+DL,

3n

= - [Eq. A3.3-2)
(LLl) ( LL,+DL, ) b 2

where subscript 1 denotes variables associated
with the 20 psf uniform live load and subscript 2
denotes variables associated with the uniform live
load at the reduced level. LL is the uniform live load
and DL is the uniform dead load. All other variables
are as previously defired in A.3.
A4  Compression Perpendicular to Grain
Design Requirements

Compression perpendicular to grain is also a
design consideration for joists and rafters. Required
compression perpendicular to grain design vaiues




DEPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS

are tabulated in Table 9.1. These values are
calculated assuming a bearing width of 1.5", atotal
ioad of 66.67 plf, and the calculated span. The 66.67
piftotal load is based on a 40 psf live load and 10 psf
dead load on joists at 16" on center, which is atypical
condition of use. Alternate F, values are possible
by adjusting the tabulated values indirect proportion
1o the desired load. Adjustment factors for various

ILHR 20-25 Appendix
Span Tables for Joists and Rafters

AT Support Requirements

Adequate support shall be provided for all joists
and rafters. Ridge beams shall be installed at roof
peaks, and 1afters shall bear directly on the ridge
beam or be supported by hangers or framing an-
chors. Ceiling joists shall not be required when
properly designed ridge beams are used.

loads and spacings are tabulated in Table 9.2 for -

convenience. Required compression design values
perpendicular to grain are also applicable to bearing
plates.

A.5  Lumber Design Values

The spans for nominal 2x5 joists orrafters are 82
percent of the spans tabulated for the same spacing
of nominal 2x6 joists or rafters. For each joist or
rafter spacing, the values of E for 2x5’s are the same
as the tabulated E values for 2x6’s, The values of F,
for 2x5's shall be determined by multiplying the
tabulated F, values for 2x6°s by 1.077.

A6 Load Requirements

Applicable design criteria for each condition of
use appear at the top of each table. While these
criteria are directed principally to residential con-
struction they are suitable for other occupancies
having similar conditions of loading. Examples
include, but are not limited to, assembly areas with
fixed seats, cornices, fire escapes for single family
residential buildings, cell blocks of penal institu-
tions, muitiple family dwelling units and hotel guest
rooms, Check governing building code require-
ments for other applicable cccupancies. Tabulated
spans for rafters also apply to other types of occu-

‘pancy, since the occupancy has little bearing on roof

loading.

A

A ridge board shall be permitted to be substi-
tuted for a ridge beam when the roof slope equals or
exceeds 3 in 12, except that ridge beams shall be
required for cathedral ceilings. Ridge boards shall
be at least 1 inch nominal in thickness and not less
than the depth of the cut end of the rafter. Rafters
‘'shall be placed directly opposite each other, and
ceiling joists shall be installed paratiel with rafters to
provide a continuous tie between exterior wails.

A.8  Repetitive Member Use

Repetitive member use is that condition where
-framing members such as joists, rafters, studs,
planks, decking or similar members are in contact or
spaced not more than 24 inches on-center, are not
less than 3 in number and are joined by floor, roof
or other load-distributing elements adeguate to sup-
port the design load. Bending design values (F,) for
such use are 15 percent greater than for single-
member use. Table W-1 of Design Values
Jfor Joists and Rafiers, a supplement to these tables,
provide bending design values for repetitive member
use of joists and rafters, '

A%  Load Duration
For joists and rafiers, bending design values (F,)
are adjusted for load duration by the following

factors: '

1.00 for 10 years (normal} duration, as for
occupancy live load,

1.15 for 2 months duration, as for snow,

1.25 for 7 days duration, as for construction
loading.

81

Register, November, 1995, No. 479



82

WISCONSIN ADMINISTRATIVE CODE

ILHER 20.25 Appendix

FLOOR JOISTS WITH L/360 DEFLECT TON LIMITATIONS

Table Live  Dead'
No. Load Load Material or Occupancy
(psf) __ (psf) :
F2 - 40 10 Decks and all rooms except those used for sleeping areas and attic floors

1. Dead load includes the weight of the framing members

CEILING JOISTS WITH L2460 DEFLECTION LIMITATIONS

Table Live Dead’
No. Load  Load Material or Occupancy
{psf) __ (psf)
C-1 10 5 Drywall ceiling attached no attic storage
C-2 20 10 Drywall ceiling attached, limited attic storage where development of
future rooms is not possible

1. Dead load inciudes the weight of the framing members

RAFTERS WITH L1240 DEFLECTION LIMITATIONS
(Drywall ceiling attached to underside of rafter)

Table Live Dead’
No. load  Load : Material or Occupancy
(psh___(psf)
R-2 30 10 Light roof (up to 2 courses of asphalt shingles, or wood shakes/shingles)
R-3 40 10 - -Light roof (up to 2 courses of asphalt shingles, or wood shakes/shingles)
R-10 30 20  Heavy roof covering (3" clay book tile)
R-11 40 20 Heavy roof covering (3" clay book tile)

1. Dead load includes the weight of the framing members

RAFTERS WITH L/180 DEFLECTION LIMITATIONS
( No drywall ceiling attached to underside of rafter)

Table  Live  Dead'
No. Load  Load . Material or Occupancy
(psD__ (psh)
R-14 .30 10 Light roof (up to 2 courses of asphalt shingles, or wood shakes/shingles)
R-15 40 10 Light roof (up to 2 courses of asphalt shingles, or wood shakes/shingles)
R-22 30 20 Heavy roof covering (3” clay book tile)
R-23 40 20 Heavy roof covering {3” clay book tile)

1. Dead ioad includes the weight of the framing members

Register, November, 1995, No. 479
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DESIGN CRITERIA:

TABLE F-2
FLOOR. JOISTS WITH L/360 DEFLECTION LIMITS

Deflection - For 40 psf hive foad.

Limited to span in inches divided by 360.

Strength ~ Live load of 40 psf plus dead load

of 10 psf determines the required bending design value.

Joist Modulus of Elasticity, E, in 1,000,000 psi
Size Spacing
(in} (im)
0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.3 1.9 2.0 2.4 2.2 2.3 2.4
12.0 3-6 3-10 9-2 9-6 9-9 10-¢ i0-3 10-6 10-9 10-11 -2 11- 4 13-7 11-% 11-11 12-1 12-3
16.0 7-9 8-0 8-4 8- 7 8-1¢ 91 9-4 $-6 9-9 9-11 10-2 10- 4 10-6 - 10-8 10-10 -0 11-2
2x 6 19.2 7-3 7-7 1-10 81 8-4 8-7 8-9 9-0 9-2 9-4 2-6 9-8 9-10 10-0 10-2 10- 4 16-6
24.0 . 6-9 7-0 7-3 7-6 7-9 7-11 8-2 8- 4 8-6 8-8 810 - 9-0¢ 9-2 9-4 9-6 9-7 9-0
12.0 1t-3 11-8 12-1 12- 6 12-10 13-2 13- 6 13-10 14. 2 14- 5 14-8 15-0 15-3 15-6 15-9 15-11 16-2
16.0 10-2 10-7 11-0 11- 4 13- 8 12-0 12-3 12.7 12-10 13-1 13-4 13-7 13-10 14-1 14-3 146 14-8
2x 8 19.2 9-7 10-0 10- 4 10-8 11-¢ 11-3 11-7 11-10 12-1 12-4 12-7 12-10 13-0 13-3 13-5 13-38 13-10
24.0 8-11 9-3 9.7 %11 10-2 10-6 10-9 11-0 13 11-5 11-8 11-11 12-1 12-3 12-6 12-8 12-10
12.0 14- 4 14-11 15-5 15-11 16-5 16-10 17-2 17-8 . 18-0 18-5 18- 9 19-1 19- 5 19-9 20-1 20- 4 20- 8
16.0 13- 0 13-6 14-0 14-6 14-11 15-3 15-8 16- 0 16-5 16-9 17-9 17- 4 17-8 17-11 18-3 18- 6 18-9
2x10 19.2 12-3 12-9 13-2 13-7 14-0 i4-5 149 15-1 15-5 15-9 16-0 16-4 16-7 1641 17-2 17-5 17-8
. 24.0 11-4 11-10 12-3 12- 8 13-0 13-4 13-8 14-0 14- 4 14-7 i4-11 15-2 15-5 15-8 15-11 16-2 16-
12.0 17-5 181 18-%  19-4 1941  20-6  21-0  21-6 2111  22-5 22110 23-3  23.7 240 245 24.9  25.1
16.0 15-10 16-% 17-0 17-7 18-1 18-7 19+ 1 19- & 19-11 20- 4 20-9 21-1 21- 6 21-10 22-2 22- 6 22-10
2x12 19.2 14-11 15-6 16-0 16-7 17-0 17-6 17-11 18- 4 18-¢ 19-2 19-6 19-1¢ 20-2 20-6 20-10 21-2 21-6
24.0 13-10 14-4 14-11 15- 4 15-10 16-3 16-8 17-0 17-5 17-9 18-1 18-5 i8-9 191 19-4 19-8 19-11
F, 12.0 718 eyl 833 888 941 993 1043 J092 1140 1187 1233 1278 1323 1367 1410 1452 1494
F, 16.0 790 855 917 977 1036 1093 1148 1202 1255 1306 . 1357 1407 1456 1504 1551 1598 1644
F, 19.2 849 909 975 103¢ 1101 1161 1220 1277 1333 1388 1442 1495 1547 1598 1649 1698 1747
F, 24.0 905 979 1050 1119 1188 1251 1314 1376 1436 1496 1554 1611 1667 1722 176 1829 1382
Note: The required bending design value, F,, in pounds per squnre inch is shown st the bottom of cach table and is applicabls to all lumber sizes shown, Spans are shown in feet-inches and are Jimited to 26* and

less. Check sources of supply for avnilability of lumber in fengths greater than 20°,
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TABLE C-1
CEILING JOISTS WITH L/240 DEFLECTION LIMITS

DESIGN CRITERIA:

Deoflection - For 10 paf live load.

Limited to span in inches divided by 240,

Strength - Live Load of 10 psf plus

dead load of 5 psf determines the required fiber stress value,

Joist Modulus of Elasticity, E, in 1,000,000 psi
Size Spacing
(i) {im} .
02 0.9 i0 L1 L2 1.3 1.4 1.5 1.6 [Py) 1.8 19 2.0 2.1 22, 2.3 24
12.0 9-10 10-3 10-7 10-11 i1-3 1.7 ~11.10 122 125 12-8 12-11, 132 13-4 13-7 13-9 14-0 142
16.0 8-11 94 9-8 911 10-3 10-6 10- ¢ -0, 11-3 -6 11-9 11-11 12-2 12-4 12-6 12-9 12-11
x4 19.2 8-5 8-9 9-1 9-4 9-8 9-11 i0-2 10- 4 10-7 10-10 t1-0 11-3 11-5 11-7 11-% 12-0 12-2
24.0 7-10 8-1 8-5 §-8 8-11 9-2 9-5 9-8 9-10 10-0 10-3 10-5 10.7 10-9 10-11 -1 i1-3
12.0 15-6 16-1 16-8 172 i7-8 18-2 18.-8 19-1 19-6 91 20-3 20-8 .2l- 0 21-4 21-8 22-0 22-4
16.0 141 14-7 15-2 15-7 16-1 16- 6 16-11 17-4 17-8 13- 1 18-5 i8-9 19-1 19-5 19-8 20-0 20-3
6 19.2 13-3 13-9 i4-3 14-3 15-2 15-7 5.1t 16-4 16-8 17-0 17-4 17-8 17-11 18-3 18-6 18-10 19-1
24.0 12-3 12-9 13-3 13-8 14-1 14- 5 14-9 15-2 15-6 15-9 16-1 15- 4 16-8 16-11 17-2 17-5 17-8
12.0 20-5 . 21-2 2111 22-8 23-4 24-0 24-7 25-2 5-3 .
16.0 18-6 19-3 19-11 20-7 21.2 21-9 22-4 22-10  23-4 2310 243 24-3 25.2 25-7 25-11
2x 8 19.2 17-5 18-1 18-9 19-3 19-11 20-6 21-0 21-6 21-11 22-5 22-10 23-3 3-8 24 ¢ 245 24-9 25-2
240 16-2 16-19 17-35 18-0 18-6 19-0 19-6 19-11 20-3 2010 21-2 21-7 21-11 22-4 22-8 21-¢ 23-4
12.0 26-0
16.0 23-3 247 25-5 .
x10 19.2 22-3 23-1 2311 24-9 25.5
24.0 20-8 21-6 2.3 211 23-3 24-3 24-10  25-5 26-0
F, 12.0 711 769 825 880 932 983 1033 1082 1129 1176 1221 1266 1310 1354 - 1396 1438 1480
F, 16.0 783 847 909 968 1026 - 1082 1137 1191 -1243 1294 1344 1394 1442 1490 1537 1583 1629
F, 19.2 832 $00 965 1029 1090 1150 1208 1265 1321 1375 1429 1431 1533 1583 1633 1682 1731
F, 24.0 896 969 1040 1108 1174 1239 1302 1363 1423 1481 1539 1595 1651 1706 1759 1312 1864
Nots: The mquife'd béﬁaing design value, F,, in pounds por squars inch is shown at the bottom of cach tablo and is applicable to all lumber sizes shown, Spans are shown in {ect-inches and are limited to 26° and

less. Check sources of supply for availability of lumber in Jengths greater than 207,
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DESIGN CRITERIA:
Deflection - For 20 paf live load.

Limited to span in inchex divided by 240.

Strength - Live Load of 20 paf plus
dead load of 10 psl determines the required bending design value.

TABLE C-2
' CEILING JOISTS WITH L/240 DEFLECTION LIMITS

suaifoy pus s)siof 40f sa31qur uodg

Joist Modutus of Elasticity, E, in 1,000,000 psi

Size Spacing

(i) (in)

0.3 0.9 1.0 1.1 1.2 1.3 1.4 1.5 L6 1.7 1.8 | 84 20 2.1 22 23 2.4

12.0 710 81 8-5 8-8 811 . 9-2 9-3 9-3 9-10 10- 0 10-3 10-5 10-7 10-9 10-11 111 11-3
16.0 -1 7-5 7-8 7-11 8-1 8-4 8-7 8-9 8-11 9-1 9-4 9-6 9.8 9.9 9-11 10-1 10-3

2x 4 19.2 5.8 6-11 7-2 75 7-8 7-10 3-1 8.3 8.5 8-7 8-9 811 9-1 93 9-4 96 9-8
24.0 6-2 6-5 6-8 6-11 71 7-3 7-6 7-8 7-10 8-0 31 83 3-5 87 §-8 8-10 8-11
12.0 12.3 12-¢ 13-3 13-8 141 14-5 14-9 15-2 15-6 15-9 16- 1 16-4 16-8 16-11 17-2 17-5 i7-8
16.0 -2 11-7 12-0 12-5 12-9 13-1 13-5 13-9 141 14-4 14-7 14-11 15-2 15-5 15-7 15-10 16- 1

x6 19.2 10-6 10-11 11~ 4 11-3 12-0 12-4 12-8 12-11 13-3 13-6 13-.9 14-0 143 14- 6 14-8 1411 15-2
24.0 9-9 10-2 10- 6 10-10 11-2 11-5 11-9 12-0 12-3 i2-6 12-9 13-0 13-3 13-5 13-8 13-10 14-1
12.0 16-2 1610 17-§ 18-0 18- 6 19-0 19-6 i9-11 20-5 20-10 21-2 21-7 21-11 22-4 22-8 23-0 3-4
16.0 14-8 15-3 15-10 16- 4 16-10 17-3 17-9 18-1 18-6 13-11 19-3 19-7 19-11 20-3 20-7 20-11 21-2

2x 8 192 13-10 14. 5 14-11 15-5 15-10 16-3 16-8 17-1 17-5 17-9 18-1 18-5 18-9 19-1 19-5 19-8 19-11
24,0 12-10 13-4 13-10 14.3 14-8 15-1 15-6 15-10 © 18-2 16-6 16-10 17-2 17-5 17-9 18-0 18-3 18- 6
12.0 20-8 21-6 2.3 2211 23-8 24-3 24-10 25-5 26-0
16.0 18-9 19-6 20-2 20-10 21-6 22-1 22-7 23- 1 -8 241 24-7 25-0 25-5 25-10

2x10 9.2 17-8 18-4 19-0 19-7 20-2 20-9 21-3 21-9 22-3 22-8 23-1 3-7 23-11 24-4 24-9 25-1 25-5
24.0 16- % 17-0 17-8 18-3 12-9 19-3 19-9 20-2 20-8 21-1 21-6 21-10 22-3 22-7 22-11 23-4 23-8

F, 12.0 896 969 1040 1108 1174 1239 1302 .. 1363 1423 1481 1539 1595 1651 1706 1759 1812 1864

F, 16.0 986 1067 1145 1220 1293 1364 1433 1500 1566 1631 1694 1756 1817 1877 1936 1995 2052

F, 19.2 1048 . 1134 1216 1296 1374 1449 1422 1594 1664 1733 1800 1366 1931 1995 2058 2120 2181

F, 24.07 1129 1221 7 1310 1396 1480 1561 1640 m7 1793 1866 1939 2010 2080 2149 bl 2283 2349 -

Nate: The required bonding design value, F,, in pounds per sq inch is sh at the bottom of cach 1able and is applicable to afl lumber sizes shown. Spans arc shown in fect-inches and are limited to 26 and
less.Check sources of supply for availability of lumber in longthe g than 20°.

npeaddy o7-03 HE T

SNOLLVTEY NVINNH ANV HOSVT ‘AYISNANT 40 INFWNINVIIT



6L "ON ‘G661 ‘aquuaac)y] 1es8ay

DESIGN CRITERIA: :
Strength - Live Load of 30 paf plus
Derd Load of 10 paf determines the required bending design value.
Deflection - For 30 paf live load.
Limited to span in inches divided by 240.

TABLE R-2
RAFTERS WITH L/240 DEFLECTION LIMITATION

shown in feet-inches and are limited 1o 26" and less. Check sources of supply for availability of lumber in lengths greater than 20°.

Rafter Bending Design Value, F,, (psi}
Size Spaciog
(i) (in)
00 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1300 1500 2000 2100 2200 2300 2400
2.0 62 7-1 71 8% 95 10-0 10-8 1.3 11-9 12-4 12410 13-3 13.9 142 (4.8 15-1 15-6 15-11
16.0 5.4 62 640 7-6 82 88 93 99 10-2 108 1-1 116 1111 12-4 12-8 I3-1 13-5 [3-9 141 143
6 192 410 57 6.3 610 -5 711 85 811 94 9-9 10-1 10-6 1010 11-3 -11-7 1kl 12-3 12-7 12-10 13-2 13-6
24.0 4-4 5-0 57 6.2 6-8 7-1 76 711 84 %3 91 95 %% 10-0 10-4 10-8 101 11-3 11-6 11-9 12-0 12-4
120 §-1 9-4 10-6 11-6 12-5 13-3 14-0 1410 15-6 16-3 16-10 17-6 18-1 18-9 19-4 1910 20-5 2011
16.0 7-0 &1 %1 511 10-9 11-6 122 12-10 13-5 140 147 15-2 158 16-3 16-9 17-2 176 18-1 18-7 19-0
2x 8 19.2 65 7-5 83 951 9.9 106 11-1 11-8 12-3 1210 13-4 13-10 144 1410 15-3 15-8 16-2 16-7 16-11 17-4 I7-%
24.0 5-9 6-7 7-5 &1 89 9-4 911 10-6 11-0 11-6 1111 12-5. 12-10 13-3 13-8 140 145 1410 15-2 15-6 15-10 16-3
12.0 10-4 1111 13-4 14-8 1550 1611 17-11 18-11 1910 20-8 216 22-4 23-1 23-11 24-7 25-4 26-0
16.0 811 10-4 11-7 12-8 13.8 14-8 15-6 16-4 17-2 1711 18-8 19-4 20-0 20-8 21-4 2111 22-6 23-1 23-§ 24-3
2x10 19.2 82 95 107 -7 12-6 13-4 142 1411 15-8%8 16-4 17-0¢ 17-8 183 1811 19-6 20-0 20-7 21-1 21-8 22.2 22-8
24.0 7-4 8-5 9-5 10-4 11-2 1111 12-8 13-4 140 143 15-3 1510 16-4 16-11 17-5 17-11 18-§5 18-11 19-4 1910 20-3 20-8
12.0 12-7 14-6 16-3 17-9 19-3 20-6 21-9 23-0 24-1 25-2
16.0 1011 12-7 14-1 15-5 16-8 17-9 1810 19-11 20-10 21-9 22-8 23-6 24-4 25.2 25-11
x12 19.2 911 11-6 1210 141 1%-2 16-3 17-3 18-2 19-0 1911 20-8 21-6 22-3 23-0 23-8 24-4 25.0 25-8
24.0 811 10-3 il-6 12-7 13-7 14-6 15-5 16-3 17-¢ 17-9 18-6 19-3 1911 20-6 21-2 21-9 22-5 23-0 23-6 241 248 25-2
E 12.0 015 023 032 043 054 066 078 092 106 121 136 152 169 186 204 222 241 2460
E 16.0 0.13 020 028 037 047 057 068 080 092 105 1.13 132 146 161 176 192 208 225 242 2.60
E 19.2 012 0.8 026 034 043 052 062 073 084 095 1.08 120 133 147 161 LTS 190 205 221 237 253
E 24.0 011 06 023 030 038 046 055 065 075 085 096 108 L19 L3Q 144 157 L0 184 198 212 227 241
Note: The required modulus of clasticity, E, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and lees, and is applicable to all lomber sizes shown. Spans are
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DESIGN CRITERIA:

Strength « Live Load of 40 psf plus

Dead Load of 10 psf determines the required bending design value.
Deflection - For 40 paf live load.
Limited to span in inches divided by 240.

TABLE R-3

RAFTERS WITH L/240 DEFLECTION LIMITATION

Rafter Bending Design Value, F,, {psi)
Size Spacing
(in) (in)
300 400 500 600 Y00 800 900 1000 1100 1200 1300 1400 1500 1600 1700 I800 190G 2000 2100 2200 2300 2400
12.0 5-6 64 71 7.9 85 90 9-6 10-0 10-6 11-0 I1-5 1111 12-4 12-8 13-1 13-6 13-10 14-2
16.0 49 56 62 69 73 79 83 8% 91 96 911 103 10-3 11-0 11-4 11-8 12-0 12-4 12-7 1211
2x6 192 4-4 50 57 62 68 7.1 26 711 84 8.8 91 9.5 99 100 104 10-%3 1011 11-3 11-6 Fl-9 I2-0 12-4
24.0 311 46 - 5-6 S!1 64 6% 7.1 75 79 %1 85 88 90 93 96 99 I10-0 10-3 10-6 10 11-0
12.0 7-3 84 94 10-3 1.1 1110 12-7 13-3 13-11 14-6 15-1 15-8 16-3 16-9 17.3 17-9 I8-3 13-9
16.0 63 7.3 81 211 97 10-3 10-10 (16 12-0 12-7 (3.1 13.7 14-0 14-6 - 1411 15-5 5100 126-3 16-7 17-0 )
2x 8 9.2 59 67 7.5 81 &9 94 911 10-6 11-0 1I-6 11-11 12-5 12-10 13-3 13-8 14.0 14-5 1410 15-2 15-6 15.10 ‘16-3
24,0 5-2 51t 67 3 710 84 811 .4 940 16-3 10-8 1-1 11-6 1140 f2-2 12-7 1211 13-3 13-7 13-11 142 146
12.0 93 10-3 111 13-1 14-2 151 16-0 1611 17-9 18-6 19-3 20-0 20-8 214 22.0 22-8 23.3 23-11
16.0 8-0 93 10-4 13-4 12-3 13-1 13-10 14-8 15-4 16-0 16-8 174 17-11 18-6 19-1 197 20-2 20-8 21-2 21-8
2x10 19.2 74 85 95 10-4 11-2 II-11 12-8 13-4 140 14-8 15-3 15-10 16-4 16-11 17-5 17-11 18-5 111 19-4 19-10 20-3 20-%
4.0 66 7-7 35 93 10-0 10-8 11-4 110 12-6 13.1 13-7-14-2 14-8 15-1 157 16-0 16-6 1611 17-4 179 181 18-6
120 11-3 13-0 14-6 1511 17-2 18-4 19-6 20-6 2.7 22-6 3.5 24.4 25.2 26-0 .
16.0 9-9 11-3 12-7 13-9 1411 15411 16-10 17-9 18-8 196 20-3 21-1 21-9 22-6 23-2 23-10 24-6 25-2 25-9
2x12 19.2 81t 10-3 11-6 12-7 13-7 (46 15.5 16-3 17-0 17-9 18-6 193 1911 20-6 21.2 21-9% 225 23.0 23-6 241 24-8 25.2
24.0 711 92 10-3 1t-3 12-2 13-0 13-9 146 15-3 15-10 16-7 17-2 17-9 18-4 18-11 19-6 20-0 206 21-1 21.7 22-0 22-6
E 12.0 0.14 022 031 041 051 063 075 0388 101 115 130 145 161 L77 194 212 230 248
E 16.0 0.12 019 027 035 044 054 065 076 0388 100 1.2 126 139 154 168 183 199 2105 231 248
E 19.2 011 018 024 €32 041 050 059 069 0380 091 103 115 127 2140 1354 167 181 196 211 226 242 258
E 24.0 G10 016 022 029 036 044 053 062 071 081 092 103 LM 125 137 150 162 175 189 202 216 230
Note: The required modulus of elasticity, E, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicabls to all lumber sizas shown. Spans are
shown in feet-inches and are limited to 26° and loss, Check sources of supply for availability of lumber in lengths greater than 20°,
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DESIGN CRITERIA:

Strength - Live Load of 30 paf plus

Dead Load of 20 psf determines the required bending design value.
Deflection - For 30 paf live load.

Limited to span in inches divided by 240,

TABLE R-10

RAFTERS WITH L/240 DEFLECTION LIMITATION

s2a)foy pup sisjof s0f sapqog undg

Rafter Bending Design Value, F,, (psi)
Size Spacing
(in) (i}
: 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 18300 1900 2000 2100 2200 2300 2400 2500 2600 2700
12.0 56 64 7-1 7-9 85 %0 9-6 10-0 106 11-0 I1-5 11-11 12-4 12-8 13-1 13-6 13-10 14-2 147 14-11 15-3 15-7 1511
. 16.0 49 56 62 69 7-3 7-9 83 88 91 9-6& 911 10-3 10-8 11-0 11-4 §1-8 12-0 12-4 12-7 3211 13-2 13-6 13-9 14-0 14-3
%6 19.2 4-4 5.0 5-7 6-2 68 71 7-6 71t 8-4 88 91 95 99 10.0 10-4 108 I0-11 11-3 11-6 11-9 12-0 12-4 12-7 12.10 13-1
24.0 3-11 46 5-0 56 511 6-4 5.9 7-1 7-5 7-9 81 85 88 9.0 93 9.6 9.9 10-0 10-3 10-6 10-9 13-0 11-3 11-5 11-8
12.0 7-3 84 9-4 10-3 11-1 11-10 12-7 13-3 13-11 14-6 15-1 15-8 16-3 16-9 17-3 17-9 18-3 18.9 19-2 19-8 20-1 20-6 20-11
16.0 6-3 7.3 81 811 97 10-3 10-10 11-6 12-Q 12-7 13-1 13-7 14-0 14-6 1411 15-5 15.10 16-3 36-7 17-0 17-5 17-9 18-1 18-6 18-10
2x 8 19.2 5-9 6-7 75 %1 89 %4 %11 106 11.0 11-6 1I-11 32-5 12-10 13-3 13-8 14-0 14-5 1410 15-2 15-6 15-10 16-3 16-7 16-10 17-2
24.0 5-2 511 6-7 7-3 7-10 84 811 94 910 10-3 10-8 t1-1 11-6 1:-10 12-2 12-7 12-11 13-3 137 1311 142 14-6 14-10 15-1 15.5
12.0 9.3 10-8 11-11 13-1 142 15-1 16-0 16-11 17-9 18-6 19-3 20-0 20-8 21-4 22.0 22-8 23-3 23-11 24-6 25-1 25.7
16.0 8-0 93 10-4 11-4 123 13-1 {310 148 15-4 16-0 16-8 17-4 17-11 18-6 19-1 19-7 20-2 20-8 21-2 21-8 222 22.8 23-1 23-7 240
2x10 12.2 7-4 85 9-5 10-4 11-2 11-11 12-8 13-4 140 148 15-3 1510 16-4 16-11 17-5 17-11 18-5 18-I1 19-4 19-10 20-3 20-8 21-1 21.6 2111
249 6-6 7-7 8-5 93 100 10-8 11-4 1)-i1 12-6 13-1 137 142 {48 15-1 15-7 16-0 16-6 16-11 17-4 17-9 18-1 18-6 18-i1 19-3 19-7
12.0 11-3 13-0 14-6 15-11 17-2 13-4 19-6 20-6 21-7 22-6 23.5 24-4 25-2 26-0
16.0 9-9 11-3 12-7 13-9 14-11 1$-11 16-10 179 18.8 19-6 20-3 21-1 21-9 22-6 23.2 23-10 24-6 25-2 25-9
2xi2 19.2 8-11 10-3 11-6 12-7 13-7 146 15-5 16-3 17-0 17-9 186 19-3 19-11 20-6 21-2 21-9 22-5 23-0 23.6 24-1 24-8 25-2 25.%
24.0 7-11 9-2 16-3 11-3 12-2 13-0 13-9 14-6 15-3 15-11 16-7 17-2 17-9 18-4 1811 19-6 20-0 20-6 21-1 21-7 22-0 22-6 23.0 23-5 23-10
E 12.0 0.11 017 023 031 038 047 0356 0.66 076 0.86 097 1.09 1.21 133 146 1.59 1.72 1.86 2.00 2.14 229 244 2.60
E 16.0 009 014 020 0.26 033 041 049 057 0.66 075 084 094 1.05 L1.15 126 137 149 161 1.73 186 199 2,12 2.25 239 2.5%
E 19.2 0.09 0.13 0.18 024 030 (.37 044 0352 0460 068 077 0.86 055 105 1.15 125 136 147 1.58 170 1.81 193 205 2.18 231
E 24.0 0.08 0.12 0.16 0.22 027 0,33 040 046 054 061 0.69 0.77 0835 094 103 112 122 131 141 1,52 162 1.73 1.84 195 2.06

Note: The required modulus of eleaticity, E, in 1,000,000 pounds per square inch is shown at the bottom of each table, s limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are
shown in fect-inches and are limited fo 26' and less, Check sourcea of supply for availsbility of lumber in lengths greater than 20°.
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